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TECHNICAL FIELD 

This invention relates generally to auditory devices, and in one aspect to a behind-the- 
ear (BTE)/completely-in-canal (CIC) auditory device and a modular connector system 
therefor. 
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BACKGROUND 

Conventional earpiece auditory devices (e.g., earphones, headphones, headsets, 
monitors, IFB devices, hearing aids, earplugs, etc.) are often bulky and uncomfortable for a 
user to wear. In addition, typically, these devices are cosmetically undesirable. For example, 
generally, use of one of these conventional devices may be easily discovered through casual 
observation of the user. However, in some circumstances, users may not want others to know 
they are using an earpiece auditory device. For example, oftentimes hearing aid users do not 
want others to know they are using such devices. As another example, news anchors using 
IFB devices may not want the device to be seen on camera. Moreover, use of a bulky and 
noticeable earpiece auditory device may potentially have more serious consequences. For 
example, a bulky, noticeable earpiece auditory device may put plain-clothed security 
personnel at risk of being discovered. 

To overcome these problems, earpiece auditory devices have been developed wherein 
the entire device may be placed behind the ear of the user or within the ear of the user. 
However such devices, although possibly reducing some of the conspicuousness of the 
device, create their own set of problems. 

For example, placing an auditory device within the outer portion of an ear canal of a 
user may cause the user to experience the occlusion effect, which is a plugged sensation that 
results when the ear canal is blocked and air conduction is impeded by the introduction of at 
least a portion of an earpiece auditory device into the outer portion of the ear canal. The ear 
canal (sometimes referred to as the external auditory meatus) has two zones: an outer zone 
and an inner zone. The outer zone, sometimes referred to as the cartilaginous region, makes 
up approximately two-thirds of the total length of the ear canal. The inner zone, referred to as 
the bony portion, accounts for the remaining one third of the length of the ear canal. The 
earUer mentioned plugged sensation is the result of the acoustic energy created by the 
vibration of the walls of the outer portion of the ear canal in response to a bone conducted 
signal. H. Gustav Mueller, "CIC Hearing Aids" What Is Their Impact On The Occlusion 
EffQCtT,The Hearing Journal Vol. 47, No. 11, p. 29-35 (November 1994). This energy 
typically escapes when the ear canal is at least partially open. However, unfortunately, when 
an earpiece auditory device of sufficient size is placed in the outer portion of the ear canal, at 
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least a portion of this energy is trapped in the user's ear, thereby causing the above described 
plugged sensation. In some existing earpiece auditory devices, a vent(s) or other means 
whereby bone-conducted energy may escape the ear canal is provided (e.g., the device is 
designed to leave the ear canal at least partially open), thereby minimizing or even 
eliminating the occlusion effect. 

In addition, certain of the existing earpiece auditory devices (of both the behind the 
ear and within the ear or ear canal varieties) experience feedback problems. For example, 
some conventional earpiece auditory devices are designed with a microphone and speaker 
mounted to the same housing. As a result of such a design, the microphone and speaker are 
mechanically coupled to each other. One notably undesirable consequence of this mechanical 
coupling is electroacoustic feedback. Furthermore, in some conventional earpiece auditory 
devices, irrespective of the mounting of such components, a microphone and speaker of the 
device are situated in such close proximity to each other that feedback occurs. The above 
discussed feedback problems increase as the gain of the auditory device increases. As a 
result, the gain of such auditory devices are limited by the electroacoustic feedback. 

In the past, efforts have been made to reduce such electroacoustic feedback by, e.g., 
physically separating the microphone and the speaker used in such devices. For example. The 
Volta Review January 1980, pp. 40-44, describes a hearing aid in which the receiver is 
separated from the main body of the aid and mounted in an ear mold that in turn is placed in 
the user's ear. 

While such a design may result in reduced electroacoustic feedback, it would be 
commercially unacceptable. One reason for this is, similar to earlier discussions, the user will 
experience the occlusion effect on account of the introduction of the earmold into the outer 
portion of the user's ear canal. 

In addition to the above, existing earpiece auditory devices are typically designed 
such that the electrical components of the device (e.g, the speaker, receiver, microphone, etc., 
or whichever of such components are included in the particular device) are coupled to each 
other via some fixed coimection. For example, in at least one instance, a speaker of an 
earpiece auditory device is electrically coupled (either directly or indirectly) to a microphone, 
processing circuitry, and/or a transceiver of a device via some form of fixed wiring. Such 
fixed wiring is typically done because of the protection from moisture or other undesirable 
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elements that such fixed wiring normally provides to electrical couplings. In addition, fixed 
wiring is used because it occupies little of the scarce device space. 

However, as a result of such fixed couplings, assembly of the devices and/or 
replacement of defective or expired parts is normally costly, time-consuming, and/or 
burdensome. To illustrate, currently, when some element of an earpiece auditory device 
needs to be replaced (e.g., a part has expired or is defective), in most circumstances, the user 
must return the device to the manufacturer or send the device to a repair lab. 

Moreover, in some circumstances, at the manufacturer or the repair lab, the device 
must be taken apart, the defective or expired part(s) carefully removed, and a replacement 
part or parts inserted into the device and fixed (e.g., soldered) into place. Under such a 
process, it is usually several days or weeks before the auditory device is returned to the user. 

In addition, for some earpiece auditory devices (e.g., some hearing aids, some ear 
plugs), at least a portion of the earpiece auditory device is normally manufactured to the 
specific dimensions of a particular user's ear structure and/or the user's intended use for the 
earpiece auditory device, as determined during a fitting of the user by a technician, 
representative, salesperson, etc. Although there are some advantages to this procedure (e.g., 
providing a desired fit to a particular user), one notable disadvantage to customizing these 
devices in this manner, at least to a manufacturer, is that such devices can then not be mass 
produced. 

Furthermore, another disadvantage of this customizing of portions of earpiece 
auditory devices to a particular customer's ear shape is that if, upon delivery to the user, it is 
discovered that the fit of the auditory device is deficient in some manner, as was the case with 
replacing defective or expired parts, replacement of the ill-fitting earpiece is costly, time- 
consuming, and burdensome. 
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SUMMARY OF THE INVENTION 

The present invention is directed to an inventive earpiece auditory device. In one 
embodiment, the earpiece auditory device includes a behind-the-ear component, the behind- 
the-ear component preferably being shaped to fit behind an ear of a user. In some 
embodiments, the behind-the-ear component includes a module that includes processing 
circuitry. In a preferred embodiment, the earpiece auditory device also includes a 
completely-in-canal component, the completely-in-canal component preferably being shaped 
to fit into the ear canal of the user in such a manner as to touch the bony portion of the ear 
canal of the user. In some embodiments, the completely-in-canal component includes an ear 
mold. Moreover, in one embodiment, the earpiece auditory device includes a connector 
physically coupling the behind-the-ear component to the completely-in-canal component. In 
a preferred embodiment, the connector includes at least one end detachably coupled to the 
behind-the-ear component or the completely-in-canal component. 

One technical advantage of a preferred embodiment of the present invention is ease of 
assembly, disassembly, reassembly, and/or the like, for an earpiece auditory device that 
reduces feedback, as well as the occlusion effect. 

The foregoing has outlined rather broadly the features and technical advantages of the 
present invention in order that the detailed description of the invention that follows may be 
better understood. Additional features and advantages of the invention will be described 
hereinafter which form the subject of the claims of the invention. It should be appreciated by 
those skilled in the art that the conception and specific embodiments disclosed may be readily 
utilized as a basis for modifying or designing other structures for carrying out the same 
purposes of the present invention. It should also be realized by those skilled in the art that 
such equivalent constructions do not depart from the spirit and scope of the invention as set 
forth in the appended claims. The novel features which are believed to be characteristic of 
the invention, both as to its organization and method of operation, together with further 
objects and advantages will be better understood from the following description when 
considered in connection with the accompanying figures. It is to be expressly understood, 
however, that each of the figures is provided for the purpose of illustration and description 
only and is not intended as a definition of the limits of the present invention. 



59184-P002US-10026564 



6 



PATENT 



BRIEF DESCRIPTION OF THE DRAWING 

For a more complete understanding of the present invention, and the advantages 
thereof, reference is made to the following descriptions taken in conjunction with the 
accompanying drawing, in which: 

FIGURE 1 depicts an exploded isometric view of an exemplary embodiment of an 
earpiece auditory device in accordance with the present invention; 

FIGURE 2 depicts an exemplary embodiment of an assembled portion of the device 
of FIGURE 1; 

FIGURE 3 depicts another exemplary embodiment of an earpiece auditory device in 
accordance with the present invention; 

FIGURE 4 depicts an unassembled portion of an exemplary embodiment of an 
earpiece auditory device in accordance with the present invention wherein a speaker is at least 
partially disposed within a speaker fastener; 

FIGURE 5 depicts an unassembled portion of an exemplary embodiment of an 
earpiece auditory device in accordance with the present invention prior to a speaker being at 
least partially disposed within a speaker fastener; 

FIGURE 6A depicts an exemplary embodiment of at least a portion of the elements of 
a processing module; 

FIGURE 6B depicts another exemplary embodiment of at least a portion of the 
elements of a processing module; 

FIGURE 7 depicts an exemplary embodiment of another assembled portion the device 
of FIGURE 1; 

FIGURE 8 depicts an exemplary embodiment of an unassembled portion of the device 
of FIGURE 1; 

FIGURE 9 depicts an exemplary embodiment of the device of FIGURE 1 when 
assembled; 

FIGURE lOA depicts an exploded isometric view of a second exemplary embodiment 
of an earpiece auditory device in accordance with the present invention; 

FIGURE lOB depicts an exemplary embodiment of a connector and a processing 
module of FIGURE lOA prior to coupling; 
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FIGURE IOC depicts an exemplary embodiment of a connector and a processing 

module of FIGURE lOB after coupling; 

FIGURE 1 lA depicts an exemplary embodiment of at least a portion of the elements 

of a processing module of the device of FIGURE lOA; and 

FIGURE 1 IB depicts a second exemplary embodiment of at least a portion of the 

elements of a processing module of the device of FIGURE lOA. 
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DETAILED DESCRIPTION 

The inventors of commonly assigned United States Patent No. 5,606,621 entitled 
"HYBRID BEHIND-THE-EAR AND COMPLETELY-IN-CANAL HEARING AID," the 
contents of which are hereby incorporated herein by reference, developed a hybrid behind- 
the-ear ("BTE")/completely-in-canal (CIC) hearing aid. In one embodiment, the hearing aid 
of the '621 appHcation has two components: a BTE component and a CIC component. 
Preferably, these components are mechanically isolated from each other. The BTE 
component, which is worn behind the ear, preferably includes at least a microphone. In one 
embodiment, the BTE also includes a power source, and sound processing circuitry (e.g., 
amplifiers, compressors, filters, etc.). Meanwhile, the CIC component is preferably shaped to 
fit into the ear canal of the patient in such a manner as to touch the bony portion of the ear 
canal. In one embodiment, the CIC component contains a speaker, the speaker preferably 
being operatively connected to the sound processing circuitry of the BTE component. In a 
preferred embodiment of the '621 apphcation, because the BTE and CIC components are 
mechanically isolated from each other, electroacoustic feedback is greatly reduced. 
Additionally, because in a preferred embodiment, the CIC component is located so deep in 
the patient's ear canal as to touch the bony portion, the hearing aid does not cause the patient 
to experience the occlusion effect. 

A preferred embodiment of the present invention expands upon the design of the 
hearing aid(s) disclosed in the '621 application. FIGURE 1 depicts an exploded isometric 
view of an exemplary embodiment of aBTE/CIC earpiece auditory device of the present 
invention. In the embodiment of FIGURE 1, earpiece auditory device 40 includes 
completely-in-canal unit 10, connector 20, and behind-the-ear unit 30. Preferably, when in 
use, behind-the-ear imit 30 is placed behind an ear of a user, while completely-in-canal unit 

10 is inserted so deep into the user's ear canal as to touch the bony portion of the ear canal. 

According to the illustrated embodiment, completely-in-canal unit 10 includes ear 
mold 1 1 . Preferably, ear mold 1 1 is at least partially hollow on the inside. In one 
embodiment, completely-in-canal unit 10 also includes speaker receiving member 12, 
preferably at a first end of mold 1 1 . Speaker receiving member 12 may be part of ear mold 

1 1 itself or may be attached thereto (e.g., through an adhesive, screws, a detachable coupling, 
or some other fastening means). In some embodiments, receiving member 12 comprises a 
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plate that includes opening 18. Furthermore, in one embodiment, member 12 also includes 
one or more speaker fastening grooves (e.g, groove 16). In addition to or in lieu of the above, 
in some embodiments, speaker receiving member 12 includes one or more mounting holes for 
receiving screws and/or other fastening means (e.g., mounting hole 9). 

Ear mold 1 1 and/or speaker receiving member 12 may be made from hard material 
(e.g., acrylics), soft material (e.g., silicones or foam material), or some combination thereof 
In one embodiment where mold 1 1 is made from hard material, at least a portion of the mold 
is covered with a foam boot or slip. The foam boot or slip may be fastened to mold 1 1 by 
numerous fastening means to include an adhesive, friction, screws, etc. Receiving member 
12 may be made from the same or different material than that of ear mold 1 1 . 

The illusfrated size and shape of ear mold 1 1 shown in FIGURE 1 is by way of 
example only, for ear mold 1 1 may be of various different sizes and shapes, to include the 
dimensions of a particular user's ear (e.g., the ear mold may be customized/tailored to a 
particular user). Ear mold 1 1 may also be such that it provides a universal fit that is 
satisfactory for a number of users. For example, at least a portion of mold 1 1 may be made 
from foam (or similar material) or covered with a foam slip (or like component), either of 
which is able to change shape (e.g., expand, compress, deform) to meet the dimensions of the 
user's inner and/or outer ear. In addition, ear mold 1 1 may be transparent, translucent, or 
opaque, or some combination thereof. 

In a preferred embodiment, ear mold 1 1 is of a particular size and shape such that 
completely-in-canal imit 10 may be placed so deep into a user's ear caaal as to touch the bony 
portion of the user's hearing canal. In one embodiment, the abihty to produce a completely- 
in-canal unit of a sufficient size to place the unit so deep into the user's ear canal as to touch 
the bony portion is facilitated, at least in part, by limiting the number of elements included in 
completely-in-canal unit 10. 

Moreover, in a preferred embodiment, in addition to ear mold 11, completely-in-canal 
unit 10 includes speaker 13. Any speaker suitable for use in an earpiece auditory device may 
be used as speaker 13 (e.g., earpiece device speakers available from Knowles Electronics, 
Inc.). It will be appreciated that the speaker of an earpiece auditory device is also known in 
the art as a "receiver". The term "speaker" is used here to avoid confixsion with other 
possible components of device 40 described in detail below. 
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In some embodiments, in addition to the above, completely-in-canal unit 10 includes 
speaker fastener 14. Speaker fastener 14 may be made from any one of numerous suitable 
materials to include plastics and/or metals. In one embodiment, speaker fastener 14 includes 
one or more projections (e.g., projection 15). Moreover, in some embodiments, one or more 
of the projections of speaker fastener 14 include appendage 19. Furthermore, in one 
embodiment, in addition to or in lieu of the above, speaker fastener 14 includes one or more 
mounting holes (e.g., mounting hole 8) for securing speaker fastener 14 to ear mold 1 1 and/or 
receiving member 12 using screws or other fastening means. 

In a preferred embodiment, the configuration of fastener 14 is such that at least a 
portion of speaker 13 fits within an area, at least partially, defined by fastener 14. For 
example, in one embodiment, as part of assembling device 40, speaker 13 is, at least partially, 
disposed within space 17 (as shown in FIGURE 4). As can be in FIGURE 5, space 17 is, at 
least partially, defined by a surface of speaker fastener 14. In the embodiments of FIGURES 
4 and 5, the projection(s) of fastener 14 may help guide speaker 13 into space 17. 

In some embodiments, speaker 13 is communicatively (e.g., electrically) and/or 
physically coupled to speaker fastener 14. Speaker 13 and fastener 14 maybe fixedly 
coupled, such as the hard- wire coupling depicted in FIGURE 1. On the other hand, speaker 
13 and fastener 14 may be detachably coupled, e.g., through the detachable electrical hole and 
prong arrangement shown in FIGURE 5. In some embodiments (e.g., the embodiments of 
FIGURES 4 and 5), at least a portion of speaker fastener 14 acts as a guard to protect the 
communicative coupling between speaker 13 and speaker fastener 14 fi-om one or more 
undesirable elements (e.g., cerumen, moisture, and the like) that may be present in the 
environment in which speaker 13 and fastener 14 are used. Accordingly, preferably in such 
embodiments, speaker fastener 14 facilitates an insulated communicative coupling between 
speaker 13 and fastener 14. 

As mentioned, preferably, ear mold 11 is at least partially hollow on the inside. 
Accordingly, in one embodiment, ear mold 1 1 may receive internally one or more other 
elements of device 40. In some embodiments, at least a portion of speaker fastener 14, along 
with speaker 13, which may be partially disposed therein, are passed through opening 18 in 
receiving member 12 and into ear mold 1 1 (e.g., the assembled portion of device 40 shown in 
FIGURE 2). Similar to earlier discussions, in a preferred embodiment, speaker 13 and/or 
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speaker fastener 14 are of a particular size and shape such that when speaker 13 and/or 
speaker fastener 14 are coupled to ear mold 1 1, the assembly of ear mold 1 1, speaker 13, 
and/or speaker fastener 14 may be placed so deep into a user's ear canal as to touch the bony 
portion of the user's ear canal. 

Moreover, in one embodiment, speaker fastener 14 and/or speaker 13, are securely 
(and, in one embodiment, detachably) coupled to ear mold 1 1 and/or receiving member 12. 
In some embodiments, such a secure (preferably detachable) connection is faciUtated by the 
projection(s) of fastener 14 engaging the fastening groove(s) of receiving member 12. In one 
of these embodiments, appendage 19 of the projection(s) engages the fastening groove(s). In 
addition to or in lieu of the above, speaker fastener 14 and/or speaker 13 may be secured to 
ear mold 1 1 and/or speaker receiving member 12 by passing at least a portion of a screw(s) or 
other fastening means through the mounting holes of receiving member 12 and speaker 
fastener 14 (e.g., the assembled portion of FIGURE 2). In a preferred embodiment, the 
coupling between fastener 14, ear mold 11, and/or receiving member 12 is of sufficient 
strength such that unit 10 may be removed from the user's ear canal by pulling on connector 
20. 

Accordingly, speaker 13, fastener 14, receiving member 12, and/or ear mold 1 1 can be 
securely fastened together. However, in some embodiments, some or all of these elements 
can also be conveniently attached to and detached from each other, thus allowing for 
convenient and easy assembly and/or disassembly of earpiece device 40, as well as allowing 
for the replacement of any inoperative, defective, or otherwise unsatisfactory parts with 
relative ease. 

For instance, if speaker 13 fails for some reason (e.g., speaker 13 is defective or the 
speaker simply becomes inoperative (a common earpiece auditory device malady)), in one 
embodiment , connector plate 14, with speaker 13 disposed therein, may be detached from ear 
mold 11, e.g., by depressing portions of ear mold 11, member 12, and/or fastener 14, thereby 
releasing the appendages of fastener 14, and pulling fastener 14 from ear mold 11. In 
addition to or in lieu of the above, in one embodiment, speaker connector plate 14 is detached 
from ear mold 1 1 and/or receiving member 12 by removing screws coupling fastener 14 to 
receiving member 12. 
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Furthermore, in one embodiment, after its removal from the inside of mold 11, 
speaker 13 may be separated from fastener 14 through the application of a pulhng force (e.g., 
where speaker 13 and fastener 14 are coupled via a hole and prong arrangement). Thereafter, 
in one embodiment, the replacement speaker may be coupled to fastener 14 by pressing the 
electrical prongs of fastener 14 into the receiving holes of the replacement speaker (or vice 
versa). Then, in some embodiments, speaker fastener 14, and the attached replacement 
speaker, may be passed through receiving member 12 until the appendages of fastener 14 
engage the grooves of receiving member 12. 

In one embodiment, completely-in-canal unit 10 has an open mold configuration, 
meaning the ear canal of a user is at least partially open when completely-in-canal unit 10 is 
inserted so deep into the user's ear canal as to touch the bony portion. Moreover, in some 
embodiments, completely-in-canal unit 10 (e.g., ear mold 1 1) includes a vent(s) by which 
sound waves may pass over and/or through unit 10. In an embodiment of completely-in- 
canal unit 10 wherein unit 10 includes a vent(s), unit 10 also includes a filter to keep 
cerumen, dirt, moisture, and other undesirable elements from entering unit 10. 

Furthermore, in one embodiment, the dimensions of a surface of receiving member 12 
are such that member 12 may be flush with a surface of ear mold 1 1 (as an example, the 
assembled portion of device 40 shown in FIGURE 2). Moreover, in one embodiment, at least 
one dimension of receiving member 12 is initially larger, in some instances substantially 
larger, than a dimension of ear mold 1 1 (an example of such a receiving member is depicted 
in FIGURE 3). Then, as part of the assembly of device 40 in such embodiments, speaker 
receiving plate 12 is ground down or otherwise reduced in size, so as to be flush with a 
surface of ear mold 1 1 . 

The size and shape of the elements of unit 10, as well as the arrangement of the 
elements, depicted in FIGURE 1 are by way of example only, for the elements may be of a 
different size and shape, as well as arranged in a manner different from that which is depicted 
in FIGURE 1 . Moreover, elements not depicted in FIGURE 1 may be included in imit 10. 
For example, in one embodiment speaker fastener 14 or receiving member 12 includes a 
retrieval line for aiding a user in retrieving and/or inserting unit 10 into and out of the user's 
ear canal. Furthermore, elements included in FIGURE 1 may be absent from unit 10. For 
example, in one embodiment, at least one of the elements of completely-in-canal unit 10 
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depicted in FIGURE 1 is included as part of connector 20, behind-the-ear unit 30, and/or 
some portion of device 40 other than completely-in-canal unit 10. For instance, in some 
embodiments, speaker fastener 14 is part of connector 20, rather than unit 10. In addition to 
or in lieu of the above, in one embodiment, speaker 13 is part of connector 20, rather than 
unit 10. 

In a preferred embodiment, in addition to completely-in-canal unit 10, earpiece 
auditory device 40 includes behind-the-ear unit 30. In a preferred embodiment, unit 30 
includes processing module 33. In one embodiment, module 33 includes housing 37 
(housing 37 preferably being made from plastic). Furthermore, in some embodiments, 
module 33 includes at least one or some combination of a microphone(s), a communications 
link(s), processing circuitry (which may include sound processing circuitry), and/or a power 
source. Preferably, the above described elements of module 33 are integrated with housing 
37. 

Any microphone suitable for use in an earpiece auditory device may be employed as 
the microphone(s) in embodiments of module 33 (e.g., microphones available from Knowles 
Electronics, Inc.). Moreover, the microphone(s) may be either omni, directional, or some 
combination thereof 

In addition, the earlier mentioned processing circxiitry (which, in one embodiment, 
includes sound processing circuitry) may include any and all hardware, software, firmware, 
and/or the like, necessary for the intended operation of the earpiece auditory device. As non- 
limiting examples, the processing circuitry may include an amphfier(s) (in one embodiment, 
multi-channel and programmable), compressor(s), filter(s), packetizing circuitry, 
depacketizing circuitry, modulation circuitry, conversion circuitry, and/or the like. Such 
circuitry may include analog, programmable analog, digital circuitry, and/or a combination 
thereof In one embodiment, the processing circuitry processes electrical (and/or other) 
signals that are to be provided to speaker 13, where the signals are converted to acoustic 
waves. In addition to or in lieu of the above, in one embodiment, the processing circuitry 
processes electrical (and/or other signals) for transmission (be it wireline or wireless) to a 
remote device(s). 

Moreover, in a preferred embodiment, the earlier mentioned communications link 
enables device 40 to commimicate with a remote device (e.g., via wireline and/or wireless 
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transmissions). In one embodiment, the communications link includes a wireless input 
receiver for receiving wireless transmissions (e.g., a radio frequency (RF) receiver or a 
magnetic induction coil), a transmitter for broadcasting wireless transmissions, and/or 
combinations thereof (e.g., a transceiver). These wireless transmissions may be radio RF 
transmissions, optical transmissions (e.g., infrared), magnetic induction transmissions, 
acoustic waves (e.g.,ultrasonic), capacitive coupling transmissions, as well as other forms of 
wireless communications. In some embodiments, the wireless receiver, transmitter, etc., of 
the communications link includes accompanying circuitry. 

With respect to the above discussed power source, in one embodiment, the power 
source of module 33 is a battery. In some embodiments, the power source of module 33 is re- 
chargeable. Furthermore, in one embodiment, the power source is external to module 33 
(e.g., an adapter). 

Preferably, the particular element or combination of elements that is included as part 
of a particular embodiment of module 33, as well as the make up of each element, depends 
upon the intended use of the particular embodiment of earpiece auditory device 40. For 
example, when earpiece auditory device 40 is to be used to convert acoustic waves from the 
user's environment into representations of the acoustic waves via electrical (and/or other) 
signals, whereby the signals are then processed and provided to speaker 13 (e.g. when device 
40 is to be used as a hearing aid), module 33 preferably includes at least a microphone(s), 
processing circuitry, and a power source. 

An example of such an embodiment of module 33 is provided in FIGURE 6A. As 
illustrated, at least a portion of the interior of module 33 includes a connector 60 for 
communicatively (preferably detachably) and/or physically couphng module 33 to module 
fastener 3 1 (shown in FIGURE 1) and/or connector 20. In one embodiment, such a 
communicative coupling is an electrical coupling. Preferably, connector 60 is 
communicatively (e.g., electrically) coupled to processing circuitry 61, which may include 
sound processing circuitry. In one embodiment, processing circuitry 61 is also 
communicatively coupled to microphone 62. Preferably, shuttle 33 also includes power 
source 63 (e.g., a battery). 

In some of the above discussed embodiments, the sound processing circuitry of 
processing circuitry 61 includes high gain circuitry. However, in some embodiments, the 
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sound processing circuitry may be low or no gain circuitry. Moreover, in some of the above 
embodiments, device 40 may amplify some sounds, while allowing other sounds to be 
provided to speaker 13 without amplification. Furthermore, in one embodiment, device 40 
may allow some sounds to be provided directly to the user's ear drum without first bemg 
converted into electrical (and/or other) signals (e.g., the earpiece device is an open mold 
configuration and/or includes a vent(s)). 

Furthermore, in one embodiment, the sound processing circuitry of module 33 
includes sound amplitude reduction circuitry. For example, in some embodiments, earpiece 
auditory device 40 may be used as an electronic earplug or other sound reduction device. In 
one of these embodiments, module 33 includes sound amplitude reduction circuitry whereby 
sounds received at the microphone are reduced (sometimes greatly reduced) in volume before 
being provided to speaker 13, if such sounds are not eliminated altogether by the circuitry. 
Moreover, in one of these soimd reduction embodiments, device 40 may reduce the volume or 
eliminate certain sounds, while allowing other sounds to be provided to speaker 13 or directly 
to the user's ear drum (e.g., the earpiece device is an open mold configuration and/or includes 
a vent(s)). 

In embodiments where earpiece auditory device 40 is to be used in a manner wherein 
electrical and/or other signals are to be directly inputted (either by wired or wireless 
transmissions) to device 40 and/or transmitted by device 40 (in wired or wireless form), e.g., 
when used as an earphone, monitor, or IFB device, module 33 preferably includes at least the 
earlier mentioned communications link, processing circuitry, and a power source. In one of 
these embodiments, the sound processing circuitry included in the processing circuitry of 
module 33 is high gain, low gain, no gain, and/or sound reduction circuitry. 

An example of such an embodiment of module 33 is provided in FIGURE 6B. As 
illustrated, at least a portion of the internal elements of module 33 includes connector 60 for 
communicatively (preferably detachably) and/ or physically coupling module 33 to module 
fastener 31 and/or connector 20. Similar to FIGURE 6A, in one embodiment, connector 60 is 
communicatively (e.g., electrically) coupled to processing circuitry 61, which may include 
sound processing circuitry. However, rather than being coupled to a microphone as in 
FIGURE 6A, circuitry 61 is communicatively coupled to conmnmications l in k 64. In the 
illustrated embodiment, shuttle 33 also includes power source 63 (e.g., a battery). 
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Furthermore, in embodiments where device 40 is to be used to receive and/or transmit 
data or other transmissions via a wired or wireless means to and/or from a remote device, e.g., 
a computer device (such as audio files, MPS files, voice streams, video streams, Internet 
broadcasts, etc.) and/or a cell phone, preferably the communications link and/or processing 
circuitry of shuttle 33 is compliant with the various transmission formats, protocols (e.g., 
TCP/IP, Bluetooth), and/or interfaces necessary to receive and process the transmissions. 

Moreover, in some embodiments, device 40 may be used to directly receive and/or 
transmit electrical (and/or other) signals, as well as convert acoustic waves into electrical 
(and/or other) signals. For example, in one embodiment, device 40 may convert the user's 
voice and/or other acoustic waves from the environment into electrical (and/or other) signals. 
Moreover, such signals may be processed and transmitted to speaker 13. In addition, such 
signals may be processed and fransmitted to a remote device(s) (e.g., a cell phone, an 
intercom system). Furthermore, device 40 may receive signals from the remote device(s). In 
one of these embodiments, at least a portion of the interior of module 33 resembles the 
embodiment of FIGURE 6 A with the addition of communications Imk 64 communicatively 
coupled to processing circuitry 61. 

Furthermore, in one embodiment, in addition to module 33, behind-the-ear unit 30 
includes module fastener 31. In some embodiments, module fastener 31 facihtates the 
coupling of module 33 to connector 20. In one embodiment, at least a portion of module 
fastener 31 is made from plastic. Moreover, module fastener 31 may be transparent, 
translucent, opaque, and/or a combination thereof In FIGURES 1 and 8, for purposes of 
illusfration only, a portion of fastener 3 1 has been removed to enable the electrical prongs of 
one embodiment of device 40 to be seen. 

In one embodiment, when earpiece auditory device 40 is assembled, fastener 31 is 
securely (preferably detachably) coupled to module 33 (as shown in FIGURE 7). For 
example, in one embodiment, fastener 3 1 is of such a shape that it slips over at least a portion 
of module 33. Moreover, in one embodiment, fastener 31 includes one or more fastening 
projections (e.g, fastening projection 34) that engage one or more fastening notches of 
module 33 (e.g., notch 35) when fastener 31 is slipped over module 33 (thereby securing the 
attachment). In one of these embodiments, the one or more fastening projections include an 
appendage(s) for engaging the fastening notches. In addition to or in heu of the above. 
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fastener 31 may be coupled to module 33 by other means (e.g., screws, adhesives, and/or 
other fastening means). In a preferred embodiment, the coupling between f^tener 3 1 and 
module 33 is of sufficient strength that completely-in-canal unit 10 may be removed from 
within the user's ear canal by pulling on connector 20, without separating fastener 3 1 from 
module 33. Furthermore, in one embodiment, the coupling between fastener 31 and module 
33 is of sufficient strength that behind-the-ear unit 30 may be removed from behind the user's 
ear by pulhng on connector 20. 

In some embodiments, module 33 and fastener 31 can be detached from and/or 
reattached to each other. In one embodiment, this may be accomplished by depressing a 
surface(s) of fastener 31 and pulling the two pieces apart (e.g., an embodiment where the 
projection(s) of fastener 31 engage the notch(es) of shuttle 33). In one embodiment, module 
33 may be detached from fastener 31 by removing screws couphng the two components 
together. 

Furthermore, in some embodiments, module 33 is communicatively (e.g., electrically) 
coupled to fastener 3 1 . In one embodiment, the commimicative coupling between module 33 
and fastener 31 is fixed, e.g., hard-wired. In an alternative embodiment, the communicative 
coupling between shuttle 33 and fastener 31 is detachable, e.g., the detachable prong and hole 
connection shown in FIGURES 1 and 8. In one embodiment where fastener 31 is 
communicatively coupled to module 33, at least a portion of fastener 31 acts as a guard to 
protect the communicative coupling between fastener 31 and module 33 from one or more 
undesirable elements (e.g., moisture, dirt particles, etc.) that may be present in the 
environment in which unit 30 is used (e.g., the embodiments of FIGURES 1 and 8). Thereby, 
in such embodiments, fastener 31 preferably facilitates an insulated communicative couphng 
between the fastener and module. Moreover, in one embodiment, the projections of fastener 
31 may help align electrical prongs of fastener 31 with receptacle holes of module 33 (or vice 
versa). 

In addition, in some embodiments, fastener 31 includes a plurality of holes 36 that 
facilitate the passage of sound through fastener 3 1 and/or into module 33. In some of these 
embodiments, a filter 32 is included within fastener 31 to prevent foreign and unwanted 
particles (e.g., dirt and moisture) from getting inside fastener 31 and/or passing into module 
33. In one embodiment, when the filter is no longer capable of providing satisfactory 
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protection, the filter may be replaced by separating fastener 31 and module 33 (e.g., in the 
manner described above), removing the old fiher from fastener 31, and placing a new filter 
therein. In some embodiments, rather than being included as part of fastener 31, filter 32 is 
part of module 33. 

Preferably, module fastener 31 and/or module 33 are shaped so as to fiinnel sounds 
into the interior of module 33. For example, in one of the embodiments where module 33 
includes a microphone, module fastener 3 1 and/or module 33 may be shaped so as to fimnel 
sounds towards the microphone. 

Moreover, as mentioned, in a preferred embodiment, when in use, behind-the-ear unit 
30 is placed behind the cartilage of the user's ear. In one embodiment, fastener 3 1 and/or 
module 33 are of such size and shape that they are invisible to the casual observer when 
placed behind the cartilage of the user's ear. In addition, in some embodiments, fastener 31 
and/or module 33 includes (or forms) an earhook that enables unit 30 to sit on top of the 
user's ear. 

As discussed, in one embodiment, module 33 and fastener 31 can be securely fastened 
together. However, preferably, these individual elements can be easily detached from and 
reattached to each other, thus allowing for convenient assembly and disassembly, as well as 
replacement of any inoperative, defective, or otherwise unsatisfactory parts. For instance, if 
module 33 fails for some reason (e.g., moisture shorts the processing circuitry), in some 
embodiments, module 33 and fastener 31 can be detached from each other (in one 
embodiment, by depressing a surface(s) of fastener 3 1 and pulling the two pieces apart). A 
replacement module can then be selected. Afterwards, in one embodiment, fastener 3 1 can be 
coupled to the replacement module by slipping the fastener over the replacement module until 
the projections of fastener 31 engage the notches of the replacement module 

The dimensions and arrangement of the elements of behind-the-ear unit 30 shown in 
FIGURES 1 is by way of example only, as the elements may be of a different size and shape, 
as well as arranged in a manner different from that which is depicted in FIGURE 1. In 
addition, elements not depicted in FIGURE 1 may be included in unit 30. On the other hand, 
elements included in FIGURE 1 may be absent from unit 30. Furthermore, rather than being 
part of unit 30, some of the elements of unit 30 depicted in FIGURE 1 may instead be part of 
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connector 20, speaker module 10, or some portion of earpiece auditory device 40 other than 
MRP module 30. For example, in one embodiment, fastener 31 is part of connector 20. 

In addition to the above, in one embodiment, connector 20 physically (preferably 
detachably) couples completely-in-canal-unit 10 to behind-the-ear unit 30. In a preferred 
embodiment, connector 20 includes at least one end that may be detachably physically 
coupled to imit 10 or mat 30. Also, in one embodiment, as part of the physical coupling of 
behind-the-ear unit 30 to completely-in-canal unit 10, connector 20 communicatively (e.g., 
electrically) couples completely-in-canal unit 10 to behind-the-ear unit 30. Moreover, in one 
embodiment, at least one of the earher mentioned one or more ends of connector 20 that may 
be detachably physically coupled to unit 10 or unit 30 may be detachably communicatively 
coupled to unit 10 or unit 30. 

In some embodiments, connector 20 includes hollow tubing 21 (preferably insulated 
and made from plastic). In one of these embodiments, wire cable(s) 22 is disposed within 
tubing 21 . Preferably, only two or three wire cables are disposed within tubing 21 . However, 
a greater or fewer number of wires can be disposed therein. For example, the processing 
circuitry of module 33 may require a greater or lesser number of wire cables within tubing 21. 
In an alternative embodiment, unit 10 and unit 30 are communicatively coupled via a wireless 
connection, and thus, wire cable(s) 22 are not present. Furthermore, as discussed earlier, in 
some embodiments, speaker 13, speaker fastener 14 and/or module fastener 31 are part of 
connector 20. 

Preferably, wire cable(s) 22 is communicatively (e.g., electrically) and/or physically 
coupled to speaker fastener 14 (e.g., coupling 23 of FIGURE 1). The communicative and/or 
physical couphng between wire cable(s) 22 and speaker fastener 14 may be fixed, such as 
through hard-wiring. On the other hand, the coupling between wire cable(s) 22 and speaker 
fastener 14 may be detachable, e.g., through a detachable electrical prong and hole 
arrangement. 

Similarly, in one embodiment, wire cable(s) 22 is communicatively (e.g., electrically) 
and/or physically coupled to module fastener 31 (e.g., coupling 24 of FIGURE 1). As was 
the case with respect to speaker fastener 14, the communicative coupling between wire 
cable(s) 22 and module fastener 31 may be fixed, such as through hard-wiring. On the other 
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hand, the communicative coupHng between wire cable(s) 22 and module fastener 31 may be 
detachable, e.g., through a detachable prong and hole arrangement. 

In a preferred embodiment, connector 20 is of sufficient length to physically and/or 
communicatively couple unit 30 to unit 10 when unit 30 is placed behind-the-ear of a user 
and unit 10 is placed within the ear canal of a user so far as to touch the bony portion of the 
ear canal. Moreover, when in use, preferably a first portion of connector 20 is at least within 
the ear canal of the user. In some embodiments, e.g., when speaker 13 and/or speaker 
fastener 14 are part of connector 20, similar to the manner discussed earHer with respect to 
unit 10, a portion of connector 20 is inserted within and coupled to ear mold 1 1 of unit 10, 
e.g., through receiving member 12 (e.g., the assembled portion of device 40 depicted in 
FIGURE 2). Accordingly, in one embodiment, a portion of connector 20, when in use, is part 
of an assembly that includes ear mold 1 1 and receiving member 12 of unit 10 that may be 
inserted so deep within the user's ear canal as to touch the bony portion. Furthermore, when 
in use, preferably a second portion of connector 20 is located behind the ear of the user (to 
include embodiments where fastener 31 is not part of connector 20). In addition, preferably, 
the dimensions of connector 20 are such that those portions of connector 20 not in the bony 
portion or outer portion of the user's ear canal or behind the user's ear are taut against the 
head of the user when device 40 is in use. In a preferred embodiment, the dimensions of 
connector 20 are such that connector 20 is indiscernible to one casually viewing the user 
when device 40 is in use. 

Accordingly, completely-in-canal unit 10, connector 20, and behind-the-ear unit 30 
may be physically and/or communicatively coupled together. In a preferred embodiment, one 
or more of these couphngs are detachable, such that, unit 10 and/or unit 30 can be easily 
attached to and detached from connector 20 or vice versa, thus allowing for convenient and 
easy assembly of auditory device 40, as well as relatively easy replacement of any 
inoperative, defective, or otherwise unsatisfactory parts. 

For instance, if connector 20 is deficient for some reason (e.g., a wire has failed 
and/or connector 20 is too long and thus is cosmetically undesirable when the device is in 
use), in one embodiment, the end of connector 20 coupled to unit 10 may be easily detached 
(at least relatively speaking) from unit 10 by pulling the pieces apart (e.g., embodiments 
where connector 20 is detachably coupled to fastener 14, such as through a hole and prong 
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arrangement). Furthermore, in one embodiment, connector 20 may be detached from unit 30 
by pulling apart a detachable coupling between connector 20 and fastener 31 (e.g., when 
connector 21 and fastener 31 are coupled via a hole and prong arrangement). In addition, an 
acceptable replacement connector may be selected. Afterwards, in one embodiment, one end 
of the replacement connector may be coupled to unit 10 by pushing fastener 14 and connector 
20 together (e.g., a hole and prong coupling), while a second end of the replacement 
connector may be coupled to unit 30 by pushing connector 20 and fastener 31 together (e.g., a 
hole and prong coupling as well). 

In some of the embodiments where speaker fastener 14 and/or module fastener 31 are 
part of connector 20, connector 20 may be separated from ear mold 1 1 by depressing a 
portion(s) of ear mold 11, receiving member 12, and/or fastener 14 and puUing fastener 14 
from ear mold 1 1. In embodiments where speaker 13 is part of unit 10, fastener 14 may then 
be removed from unit 10 by pulling speaker 13 from fastener 14 (e.g., where fastener 14 and 
speaker 13 are coupled via a hole and prong arrangement). In addition, in one embodiment, 
connector 20 may be separated from unit 30 by depressing a portion(s) of fastener 31 and 
pulling fastener 3 1 from module 33. A new connector may than be coupled (or the previous 
connector re-coupled) to unit 10 and/or unit 30 via one of the earUer described means for 
coupHng fastener 14 to speaker 1 3 and ear mold 1 1 and/or coupling fastener 3 1 to shuttle 33 . 

Similar to earlier discussions, in a preferred embodiment, the coupling between 
connector 20 and unit 10 is of sufficient strength such that unit 10 may be removed from 
within the user's ear canal by pulling on connector 20. Moreover, in addition to or in lieu of 
the above, in one embodiment, the coupling between connector 20 and unit 30 is of sufficient 
strength such that unit 30 may be removed from behind the user's ear by pulhng on connector 
20. 

The size, shape, dimensions, etc., of connector 20 shown in FIGURE 1 are by way of 
example only, as connector 20 can be of numerous sizes and shapes. In addition, elements 
not depicted in FIGURE 1 may be included in connector 20. For example, in one 
embodiment where speaker fastener 14 is part of connector 20, fastener 14 includes a retrieval 
hne for aiding a user m retrieving and/or inserting unit 10 into and out of the user's ear canal. 
On the other hand, elements included in FIGURE 1 may be absent from connector 20. 
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Moreover, as mentioned, in at least one embodiment, connector 20 includes speaker 13, 
fastener 14, and/or fastener 31. 

FIGURE 9 depicts the embodiment of earpiece auditory device 40 shown in FIGURE 
1 after the embodiment of device 40 has been assembled. Again, it will be appreciated that 
the elements of device 40, as well as the arrangement of these elements, depicted in 9 are by 
way of example only, for earpiece auditory device 40 may have several configurations. 

As a non-limiting example of such, FIGURES lOA, lOB, and IOC depict an 
alternative embodiment of earpiece auditory device 40. In the embodiment of FIGURE lOA, 
similar to the embodiment illustrated in FIGURE 1, earpiece auditory device 40 includes 
earmold 11, speaker receiving member 12, speaker 13 and speaker fastener 14. The earher 
discussions regarding ear mold 1 1, speaker receiving member 12, speaker 13 and speaker 
fastener 14 apply equally as well to the embodiments of these elements present in the 
embodiment of FIGURE lOA. 

Also similar to the embodiment of FIGURE 1, device 40 also includes connector 20. 
The above discussions regarding connector 20 also apply equally as well to connector 20 of 
FIGURE lOA. However, in the embodiment of FIGURE lOA, rather than potentially 
including module fastener 31, connector 20 instead includes module fastener 100. Preferably, 
module fastener 100 is operable to plug into connector receptacle 120 of processing module 
1 10 (as shown in FIGURES lOB and IOC). 

Processing module 110 of FIGURES lOA, lOB, and IOC is similar to module 30, one 
difference being that module 110 does not potentially include fastener 31. Otherwise, the 
above discussions regarding module 30 apply equally as well to module 110. 

Exemplary embodiments of at least a portion of the interior of module 1 10 are 
depicted in FIGURES 1 1 A and 1 IB. In the embodiment of FIGURE 1 1 A, at least a portion 
of the interior of module 110 includes a connector 160 (which preferably includes receptacle 
120) for communicatively (e.g., electrically) and/or physically coupling module 1 10 to 
connector 20. In one embodiment, such a coupling(s) is detachable. Moreover, in one 
embodiment, connector 160 is communicatively coupled to processing circuitry 140 (similar 
to earlier discussions, such processing circuitry may include sound processing circuitry). In 
the illustrate embodiment, processing circuitry 140 is communicatively coupled to 
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microphone 130. In one embodiment, module 110 includes power source 150 (e.g., a 
battery). 

Another exemplary embodiment of at least of a portion of the interior of module 110 
is depicted in FIGURE 1 IB. Similar to FIGURE 1 1 A, in the embodiment of FIGURE 1 IB, 
the internal circuitry of module 110 includes connector 160 for conranmicatively (e.g., 
electrically) and/or physically coupling module 110 to connector 20. Also similar to 
FIGURE 1 1 A, in at least one embodiment, connector 160 is communicatively coupled to 
processing circuitry 140 (similar to earlier discussions, such processing circuitry may include 
sound processing circuitry). However, rather than being coupled to a microphone as in 
FIGURE 1 1 A, circuitry 140 is commxmicatively coupled to commimications link 170. In the 
illustrated embodiment, module 110 also includes power source 150 (e.g., a battery). 

Moreover, in one embodiment, at least a portion of the interior of module 110 
resembles the embodiment of FIGURE 1 lA with the addition of communications link 170 
communicatively coupled to processing circuitry 140. 

In various embodiments, the earpiece auditory device of the present invention 
overcomes the difficulties associated with prior earpiece auditory devices. 

With regards to the problem of bulkiness and noticeabihty of earher prior art auditory 
devices, as previously mentioned, when in use, preferably completely-in-canal unit 10 is 
positioned so deep inside the ear canal of a user as to touch the bony portion of the user's 
hearing canal. Accordingly, the unit is indiscernible to an observer. In addition, in one 
embodiment, fastener 31 and module 33 are of a particular size and shape such that, when 
placed behind the cartilage of the ear of a user, fastener 3 1 and module 33 are made invisible 
to an observer by the cartilage of the user's ear. Also as mentioned, in one embodiment, the 
dimensions of connector 20 are such that those portions of cormector 20 not in the bony or 
outer portion of the user's ear canal or behind the user's ear when device 40 is in use are taut 
against the head of the user. Furthermore, in at least some of these embodiments, the 
dimensions of connector 20 are such that connector 20 is indiscernible to one casually 
viewing the user. Accordingly, in one embodiment, when device 40 is in use, its presence 
will be indiscernible to the casual observer. Therefore, the earlier problems of bulkiness and 
noticeabihty are reduced, if not alleviated, by the present invention. 
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With respect to the occlusion dilemma discussed earher, because, in one embodiment, 
completely-in-cmal unit 10 is inserted so deep in the user's ear canal as to touch the bony 
portion, the device does not cause the patient to experience the occlusion effect. Therefore, 
embodiments of the present invention reduce the occlusion effect without having to resort to 
vents, open mold configurations, etc. (although vents, open molds, etc., may still be used for 
other purposes). 

Similarly, with regards to the feedback problems occurring with some prior art 
auditory devices (e.g., conventional hearing aids), in some embodiments, the microphone(s) 
of device 40 (or equivalent device(s)) is mechanically isolated from the speaker(s) of device 
40. Therefore, electro acoustic feedback is, at the very least, greatly reduced. 

Accordingly, various embodiments of the present invention enable a user to have the 
benefit of a high-gain earpiece auditory device without the accompanying detriment of 
suffering from the occlusion effect. 

In addition to the above, in some embodiments, at least portions of the earpiece 
auditory device are protected from one or more undesirable external elements (such as 
moisture, cerumen, dirt, etc.) to which certain prior art devices are susceptible. 

Moreover, in one embodiment, the couplings of the earpiece auditory device do not 
require significant space in order to be implemented. Accordingly, significant device space 
and/or other hmited space in around the user's ear need not be taken up by the couplings of 
embodiments of the present invention. 

Furthermore, in one embodiment, the coupling(s) between the connector, the behind 
the ear component, and the completely-in-canal component is of sufficient strength that the 
completely-in-canal unit and behind-the-ear unit may be removed from the user's ear by 
pulling on the connector without any undesirable separation of the components. 

Moreover, as mentioned earher, in a preferred embodiment, one or more portions of 
the earpiece auditory device may be assembled with relative ease. As a result, in one 
embodiment, an earpiece auditory device in accordance with the present invention may be 
mass produced, while at the same time provide a tailored fit to one or more users. 

For example, rather than waiting until a particular customer has been fitted, tested, 
etc., to manufacture an auditory device for that customer, the manufacturer(s) of at least one 
embodiment of an earpiece auditory device of the present invention may instead make 
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available one or more mass produced components (and/or elements thereof) of an 
embodiment(s) of the earpiece auditory device. The user, or other individual, may then select 
from the above described components, elements, etc,, those components, elements, etc., that 
provide the fit and fijnctional capabilities desired by the user. The user, or other individual, 
may then assemble the device himself/herself. 

To illustrate, the manufacturer(s) may make available a pluraHty of behind-the-ear 
units from which a behind-the-ear unit operable to facilitate a particular user's intended use 
for an earpiece auditory device may be selected. This plurality of behind-the-ear units may 
include units of different types, shapes, sizes (e.g., so that a user may select a behind-the-ear 
unit that is of a particular size so that the unit is made invisible by the user's ear when placed 
behind the user's ear), functional capabihties (e.g., two or more of the behind-the-ear units 
may have different sound processing circuitry), etc. However, two or more of the behind-the- 
ear units may be of the same type, shape, size, functional capability, etc. 

The manufacturer(s) preferably may also make available a plurahty of one or more 
elements of a completely- in-canal unit (e.g., a plurality of ear molds and/or a plurality of 
speakers) and/or a plurahty of completely-in-canal units, from which a user, or other 
individual, may select at least one of the elements to be included in the completely-in-canal 
imit of the user's device. Similar to the earher discussion, the plurahty of one or more 
elements includes elements of different, types, shapes, sizes (e.g., multiple pre-made sizes of 
ear molds), functional capabilities (e.g., the plurality of one or more elements may include 
two or more speakers having different speaker performance characteristics), etc. However, 
similar to the above discussion, in one embodiment, two or more of the earlier mentioned 
plurahty may be of the same type, shape, size, functional capability, etc. hi one embodiment, 
the earlier mentioned plurahty may include universal-fit tips, such as the foam tips, slips, 
boots, etc., described earlier, to provide a desired fit for the user. Furthermore, custom-made 
ear molds may be included as well. 

In addition, in one embodiment, the manufacturer(s) may also make available a 
plurality of connectors from which a user may select a connector to couple (physically and/or 
communicatively) the selected behind-the-ear imit to a selected completely-in-canal 
component or the completely-in-canal unit that includes the one or more selected elements. 
In a preferred embodiment, at least one of the connectors includes at least one end operable to 
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detachably couple (physically and/or communicatively) the connector to the selected behind- 
the-ear unit or completely-in-canal unit. Similar to the above discussions, the plurality of 
connectors may be of different types, sizes (e.g., different lengths), shapes, functional 
capabihties, etc. Moreover, two or more of the plurality of connectors may be of the same 
type, size, shape, functional capability, etc. Preferably, from the plurahty of connectors, the 
user may select a connector of sufficient length to couple the selected behind-the-ear 
component, when placed behind the ear of the particular user, to the completely-in-canal unit, 
when placed inside the ear canal of the particular user so deep as to touch the bony portion of 
the user's ear canal. In another embodiment, preferably the user may select a connector of 
such dimensions that when in use, those portions of the coimector not in the bony or outer 
portion of the user's ear canal or behind the user's ear are taut against the user's head. 

The above, imits, elements, etc., may be offered on an individual basis or in 
combination with other elements, sizes, shapes, etc. (e.g., one packet may contain an ear mold 
of a particular shape and size, while another packet may contain ear molds of various types, 
shapes and sizes, while yet another packet may contain a particular length of connector, and 
still another packet may contain a speaker and a connector already coupled together). 

As discussed earlier, the user, or other individual, may then assemble the selected 
pieces together to form an earpiece auditory device fitting the user's ear structure, as well as 
the user's intended use for the device. Accordingly, a distributor, dispenser, or even the user 
himself/herself, may make the initial assembly of the device, instead of the manufactiirer. In 
addition, in one embodiment, the distributor, dispenser, user, etc., may tailor the device to fit 
the particular user's ear structure, as well as the user's intended use for the device, by 
determining which combination of the pre-made elements, sizes, shapes, etc., provides an 
optimal fit and operation for the particular user. 

Moreover, not only is assembly made more convenient, but disassembly, re-assembly, 
repair, fitting, re-fitting, etc., is made convenient as well. Preferably, as a result, the device 
may be repaired, etc., without the need to send the device to a repair lab or return the device 
to the manufacturer, thereby saving the user from the earlier described hassle associated with 
sending the device to the manufacturer. The same holds true with refitting the device to a 
particular user if the initial fit was deficient in some marmer. In such instances, the 
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distributor/dispenser and/or the user may simply experiment with the various pre-made sizes 
until the optimal fit for the user is fovmd. 

Thus, preferably the present invention saves time and money for the user(s), the 
manufacturer(s), and/or the distributor(s)/dispenser(s). However, the manufacturer may still 
initially assemble the auditory devices and then make the other pre-made components 
commercially available for repair or replacement purposes. 

Another notable advantage is that, in various embodiments, the earpiece auditory 
device discussed above may be used in a variety of applications. For example, embodiments 
of the earpiece auditory device may be used in a manner similar to conventional hearing aids. 

In addition, embodiments of the earpiece auditory device may be used as earphones 
(or similar device(s)) for such electronic devices as televisions, radios, CD players, stereos, 
cell phones, computers (to include personal digital assistants and other processor based 
devices). As mentioned, in one embodiment, the earpiece auditory device may receive 
transmissions from and/or broadcast transmissions to a remote device(s) by wired or wireless 
means (e.g., radio frequency (RF) means, optical means, magnetic induction coil, etc.). 

Moreover, in at least some embodiment(s), the earpiece auditory device may receive 
and/or broadcast data or other transmissions (be it via wired or wireless means) to a remote 
device (e.g., audio files, MP3 files, voice streams, video streams, Internet broadcasts, audio e- 
mails, etc). The device may be complaint with the various transmission formats, protocols (to 
include TCP/IP, Bluetooth, etc.), and interfaces necessary to receive and/or process such 
transmissions. 

Embodiments of the earpiece auditory device of the present invention may also be 
used as monitors for recordings. For example, a musician, or other individual recording 
soimds, may hear soimds as they are being processed by studio equipment through an 
embodiment of the present inventions. 

In addition, embodiments of the earpiece auditory device may be used as IFB devices, 
e.g., for newscasters, whereby audio may be provided to the newscaster. 

Also, as mentioned, in addition to manipulating sound in the manner described above, 
embodiments of the earpiece auditory device of the present invention may be used to 
decrease, muffle, or eliminate certain sounds. For example, as discussed earlier, at least one 



59184-P002US-10026564 28 PATENT 

embodiment, the earpiece auditory device of the present invention, may be used as an 
electronic ear plug. 

Although the present invention and its advantages have been described in detail, it 
should be imderstood that various changes, substitutions and alterations can be made herein 
without departing from the spirit and scope of the invention as defined by the appended 
claims. Moreover, the scope of the present appUcation is not intended to be limited to the 
particular embodiment of the process, machine, manufacture, composition of matter, means, 
methods and steps described in the specification. As one of ordinary skill in the art will 
readily appreciate from the disclosure of the present invention, processes, machines, 
manufacture, compositions of matter, means, methods, or steps, presently existing or alter to 
be developed that perform substantially the same fiinction or achieve substantially the same 
result as the corresponding embodiments described herein may be utihzed according to steps. 



